Introduction
Many world regions, including newly emerging markets like China, have raised their ambitions to become knowledge based economies. To realize these ambitions, the search for scientifically skilled talents has become a global war. Europe has firmly rooted its ambitions into its EU2020 and Innovation Union Flagship. It recognizes the supply of scientific talents as a potential bottleneck for its ambitions. it is important to not only improve the formation of new accumulation of human capital through higher education, but also to gain insight in the motivations and influencing factors that drive international mobility decisions of researchers. This holds particularly as highly skilled workers are more internationally mobile than other layers of the working population (Docquier and Marfouk, 2006) .
International mobility has been common among scholars for centuries. Whereas Europe has long been the center of intellectual and cultural life, the second half of the twentieth century saw the rise of the United States as the leading power, both economically and scientifically. As an illustration, 54 universities in the top 100 of the Shanghai ranking are in the US, as well as 17 out of the top 20. Hence the US has become the preferred destination for students and researchers from across the globe. The US receives almost 19% of all foreign students worldwide (OECD, 2010) and hosts the majority of foreign top researchers in various fields (Hunter et al., 2009; Maier et al., 2007; Laudel, 2003) .
Although Europe has recently overtaken the United States in sheer volume of scientific publications (Veugelers, 2011) , policy makers still voice concerns that Europe is being beaten in the global war for talents, losing its best brains to the US while failing to attract the best scientific talent from abroad. Although intra-EU mobility is being stimulated by diverse policy initiatives at the European level (European Commission, 2003) , a much more sensitive issue in the global war for talent is the international mobility of European researchers to and from the US. The perspectives on this issue are, however, clouded by a lack of good data. We know very little about the size of the outgoing and return flows between the EU and the US and the motivations and impediments underpinning these mobility decisions.
This paper contributes to our understanding of the factors that drive intra-EU and EU-US researcher mobility. Using unique survey data on internationally mobile European researchers, we compare the differences in personal characteristics, motivations and external influencing factors of researchers who are mobile within Europe and researchers who choose to become mobile to the United States or Canada. We find that intra-EU mobility experience as students motivates researchers to remain mobile within the EU, whereas mobility to North America is driven to a larger extent by career motivations. The remainder of the paper is organized as follows: section 2 reviews the literature on researcher mobility, analyzing both the statistical sources for mobility and the existing literature on the motivations and influencing factors that drive mobility. Section 3 presents the data, while section 4 presents the results, both descriptive and econometric. Section 5 concludes.
Literature review
Although it is widely recognized that mobility is instrumental in the development and dissemination of new ideas and technologies (Goldin et al., 2011) , there is still a lack of comprehensive indicators on international mobility of the highly skilled and of researchers in particular. An exception to this is international student mobility. Several sources provide information on the international movements of tertiary students. The OECD in its latest 2010 Education at a Glance Edition reports that 6.7% of all tertiary students in the OECD are international students. In advanced research programs this proportion is even higher, at 18.2%. Student mobility has increased with 70% between 2000 and 2008; the total number of foreign students enrolled outside their country of origin stood at 3.3 million in 2008. The US receives almost 19% of all these foreign students. 11.2% of all international students in the US are from Europe. By contrast, the ten most popular European countries 3 together receive about 35% of all foreign students. Within Europe, the UK and Germany are the most popular destinations for student flows. Switzerland boasts the highest foreign-to-native student ratio.
Studies on researcher mobility often focus on PhD students, as they are very likely to be internationally mobile and their education involves a heavy research component. In a study of inward, outward and intra-EU mobility of PhD students, IISER (2007) reports that 5.5% of doctoral candidates are studying in a member state of which they do not hold the nationality, whereas 16.9% come from outside the EU. Asia and Africa are the largest regions of origin of these extra-EU PhD students. For the United States, the National Science Foundation (NSF) collects detailed information on incoming foreign PhD students, especially through its Survey of Earned Doctorates (SED). In its latest Science and Engineering Indicators report, the NSF reports that 33% of all doctoral students in science and engineering fields were temporary residents. The proportion is more than half in fields like engineering, mathematics, computer sciences and economics (NSF, 2010) . The majority of foreign PhD students studying in the US come from Asia: between 1987 and 2007, 82% of all foreign PhD recipients in the US were from Asia, versus 17% from Europe (NSF, 2010). Black and Stephan (2007) report that the increased inflow of foreign students in the 1980s and 1990s have fueled much of the growth of US PhD and postdoc programs, and consequently the proportion of foreigners in PhD programs has increased dramatically: in 1981, 20% of all doctoral students held a temporary visa, compared to 38.4% by 1992 (Black and Stephan, 2007) . By 2006, this proportion had risen to almost 1 in 2 PhD students (Stephan, 2011) .
Though a large number of foreign researchers enter their destination country as students and stay (temporarily) to work, a significant number also move after finishing their PhD education (Stephan and Levin, 2007) . Keeping track of postdoctoral researchers and foreigners in more senior research positions is harder because they can work in a multitude of institutions in academia, the private sector or the government. In the US, 35% of all faculty at four-year colleges, universities and medical schools in 2003 are known to be foreign born, although this number is probably an upper bound of the real proportion of foreigners as it also includes faculty who may have migrated to the US as children (Stephan, 2011) . The National Survey of College Graduates reports that 33.1% of foreign PhD holders in the US are foreign-educated (NSF, 2010) . The Association of American Medical Colleges reports that in 2000, 18% of the faculty at US medical schools were foreign-educated (AAMC, 2003) . For some countries, the outflow of faculty constitutes a considerable loss: about 20% of Israeli economic faculty were residing in the US, compared to only 10% for Canada, the country with the second-to-highest proportion of faculty in the US (Ben-David, 2007) . Bekhradnia and Sastry (2005) study the in-and outflows of academic researchers in the UK using, among other sources, data on staff movements in higher education institutions from the Higher Education Statistics Agency. They find a substantial net immigration of academic staff, particularly among the younger researchers: over the 1995-2003 period, 2.6% of academics immigrated whereas 1.9% emigrated. Moreover, controlling for immigrants' and emigrants' publications records reveals that the immigrants perform better than the emigrants, so the UK gains in terms of quality of researchers.
Small-scale studies which consider a small subpopulation of researchers also shed some light on international mobility at later stages in the career. In a study of 10 top economics departments in the US, Oswald and Rahlsmark (2008) find that 62% of their assistant professors had moved to the US after their bachelor's degree, and 13% after their PhD. Gaulé (2010) studies the return decisions of foreign chemistry faculty who hold a faculty position in the US and finds that 53% of the foreign faculty come to the US as PhD students, 34% as postdocs and 13% as faculty.
Though gathering data on the size and direction of migration flows is an important first step in understanding international researcher mobility, it is also important to study the factors that drive mobility decisions at various career stages. Especially from a policy perspective it is important to know which motivations and influencing factors play an important role in mobility decisions.
A growing literature addresses the factors and motivations that drive student mobility. Many macrostudies emphasize the importance of 'classic' migration factors such as relative market size, geographic and cultural distance, colonial and trade ties, relative economic strength and income differences (Lee and Tan, 1984; Cummings, 1984; Agarwal and Winkler, 1985; McMahon, 1992; Bessey 2007) . Obtaining a degree in an industrialized country is often a first step for migration into that country for many students (Borjas, 2002; Tremblay, 2001) .Other factors are more specific to student mobility. Many students go abroad in search of a higher-quality education than they could have obtained at home (Van Bouwel and Veugelers, 2011; Alberts and Hazen, 2005) . A lack of availability of places in the desired program is also a push-factor for students to seek education abroad (Van Bouwel and Veugelers, 2011; Lee and Tan, 1984) .
There are few studies that address the motivations and influencing factors of mobility of researchers at later stages in their research career. Rindicate (2008) performed a survey among academic researchers in 8 European countries asking whether researchers had been internationally mobile before or were willing to become mobile, and what factors were perceived as barriers to mobility. They found that 46% of their sample had been mobile and another 35% were interested in becoming mobile in the future. There is, however, a broad array of factors that are perceived as inhibitors to mobility: lack of funding for mobility, salary concerns, lack of open recruitment, misalignment in social security benefits, personal relationships, and practical things such as concerns about accommodation and health insurance.
Researchers who had not yet been internationally mobile expressed most concern about the lack of recognition of mobility for career progression and the lack of funding for mobility (Rindicate, 2008) . A study carried out in the context of the 7 th Framework Program on 'European Careers for Researchers' in 8 European countries asked respondents, among other things, about their experience with and motives for international mobility. Of the researchers included in the study, 59% indicated having participated in an international mobility program in the past. The researchers indicated that the possibility for future career development, working on an interesting research topic and participation in a collaborative research project were among the most important motives for mobility, although the reputation of the host institutions also plays a significant role. Major obstacles for mobility are family and other personal connections, as well as the complex administration of relocation and lack of support from the home institution (Ivancheva and Gourova, 2011) . De Grip et al. (2009) study the factors that influence European science and engineering graduates to become internationally mobile right after their studies and 5 years later. They find that a strong R&D sector is a key attractive factor of destination countries, and that previous experience with mobility is a strong predictor of future mobility, especially for intra-EU mobility. This indicates that EU initiatives that aim to increase student mobility, like the Erasmus programme, have the desired policy effect.
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The data: the MORE survey
Data collection
This paper is based on survey data from the MORE project's pilot study on the EU-US mobility of researchers, which collects information on the mobility of EU-born researchers who move to the US on a series of subjects, e.g. their motives to go to the US, the administrative or practical barriers to their mobility, the effects of this mobility on their career, etc. The survey has been designed and implemented in the context of a project funded by DG Research of the European Commission
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. This survey initially targeted a. researchers who have graduated in the EU and have later been mobile to the US, and b. researchers who have graduated in the US and have later been mobile to the EU.
The survey extended its coverage addressing also c. researchers who have moved between any other regions in the world except from the two combinations above-mentioned, and d. researchers who have not been mobile after their graduation.
For the purposes of this survey respondents were considered as researchers if they were carrying out or supervising research and/or improving or developing or supervising the improvement or development of new products, processes and/or services. The survey has been carried out in 2010. The total net sample of the survey accounts for 5,544 observations.
Target groups for this paper
The present paper focuses on European-born 5 researchers in the MORE survey. We retain only researchers who have obtained a PhD, to keep our sample as homogeneous as possible with respect to educational attainment. Although the original survey included non-mobile researchers as well, the questions on motivations and external influencing factors for mobility, which are our primary explanatory variables of interest, are not comparable with the mobile groups, and the non-mobile researchers are therefore omitted from the sample for this paper. We retain only those researchers who obtained their PhD in Europe, be it in their birth country (EU0) or in another European country (EU1), and who become mobile as researchers within Europe (EU0-EU2 or EU1-EU2) or to North America (EU0-NA or EU1-NA). Figure 1 illustrates the breakdown of our sample into the various mobility groups. The number of respondents in each group and subgroup is included.
Figure I: Mobility groups in the sample
Note, however, that since the survey specifically targeted researchers with mobility experience between Europe and the US, that this sample is not representative of the population of mobile European researchers. To gauge how much our sample is biased towards US mobility, we compare the researchers in our sample who are currently residing in Belgium to the Belgian sample of the Careers of Doctorate Holders survey, which was conducted in 2006 in several European countries in cooperation with the OECD, Eurostat and UNESCO Institute of Statistics. The Belgian part of the survey targeted all PhD holders in Belgium based on census data, and should thus be representative of the population of PhD holders in Belgium. The mobility in our sample is much more likely to be geared towards North America: 5 We define Europe as the EU 27 + Norway, Switzerland and Turkey. Although our definition of Europe extends somewhat beyond the borders of the actual European Union, we will use the terms 'EU' and 'Europe' interchangeably throughout the paper. 
58% of the mobile researchers go toward the US in our sample, versus 12% in the CDH sample. However, the CDH sample is not completely unbiased either: it is based on all Belgian PhD holders currently working in Belgium, and thus does not account for researchers who move abroad permanently, be it within Europe or to North America. We therefore do not use these data to correct for our sample bias, as it would probably introduce another sample bias in the opposite direction. It is thus important to keep in mind that our sample is not representative of mobility flows within the whole population of European-born researchers. However, as discussed above, our primary goal is to compare the determinants of mobility between EU-mobile and NA-mobile researchers. Specifically, we want to address the following two research questions:
1. How do intra-EU mobile researchers differ from researchers mobile to North America in their personal characteristics, motivations and external influencing factors for mobility? Do particular characteristics or motivations increase the likelihood of choosing North America as a destination over another European country? 2. Does previous degree-mobility experience within the EU affect the likelihood of remaining mobile within the EU compared to becoming mobile to North America? Are the effects of motivations and influencing factors different for researchers with degree mobility experience?
These two research questions are addressed in the next section.
Results

Mobility statistics
We begin this analysis by presenting some descriptive statistics on the mobility patterns in the sample. In line with our data description above, we define four groups: researchers who obtain their PhD degree in their birth country and become intra-EU mobile (EU0-EU2) or mobile to North America (EU0-NA) and researchers who obtain their PhD degree in another European country and become mobile within Europe (EU1-EU2) or to North America (EU1-NA). Table I divides the 998 researchers in our mobile sample over these four groups. Table III shows the different destination regions in North America and in Europe, as well as the major destination countries. North America is the most popular destination region, with all 58% of all mobile researchers going to the United States. The second major destination region is Western Europe which receives 21% of the sample. Anglo-Saxon Europe, though the smallest region in our sample, comes in third with 9%. This is explained by the particular attraction of the United Kingdom: after the United States, it is the most popular destination country, receiving 89 researchers from our sample. Germany, France and the Netherlands complete the top 5 of the most frequent destination countries. The source and destination countries reveal interesting information about mobility patterns, but say little about particular links between specific countries. Are researchers from, say, Italy more likely to be mobile to particular countries in Europe? Or are researchers from the UK more likely to be mobile to the US, perhaps because of the language link? Table IV presents the major degree country -destination country dyads, and includes the relative share of the degree country in a destination country's inflow of researchers. For example, the UK may attract 10% of all researchers in the sample, but 20% of all Italians -this means that the relative share of Italians in the UK's inflow is twice as high as expected, and suggests that Italians have a specific preference for the UK (or the UK has a preference for incoming Italian researchers). A relative share above 1 indicates that the inflow from a particular country is larger than expected given the average inflow into the destination country. The relative share is only calculated for mobility flows of at least 10 individuals, because smaller flows tend to cause strong variation in this measure.
The flow of Italians to Spain is 2.3 larger than expected given Spain's average attractiveness. This special link may be due to similarities in language and culture. Certain degree countries also have relatively larger flows to the United States, such as Austria, Belgium and the United Kingdom. Other countries send relatively fewer researchers to the United States, among which Italy, Poland and Finland. For Italy, this is partly explained by a disproportionate preference for mobility within Europe, in particular to the UK, Germany, France and Spain, as already mentioned. 
Descriptive statistics
Where the previous section characterized the mobility flows in our sample, this section gives descriptive statistics on the explanatory variables for mobility. The explanatory variables of interest can be divided into three groups. The first are personal characteristics of researchers: gender, age, marital status, children and type of employer (academic versus industry). The second are researchers' motivations for mobility. The survey asked researchers to score 7 motivations on a scale from 1 to 5, ranging from not important at all to extremely important. These motivations are 1. personal education and/or research agenda (i.e. the content and direction of the respondent's research) 2. career progression goals (the possibility for the respondent's career as a researcher to evolve further) 3. getting access to the facilities or equipment necessary for the respondent's research 4. the prospect to work with leading experts ('star scientists') in the respondent's field of research at (or close to) the respondent's new employer 5. personal/family factors 6. personal interest in the culture of the country 7. salary and other financial incentives A principal component analysis was done to check whether these motivations could be regrouped into a smaller number of factors. The individual motivations are grouped into 3 composite motivations: career motivations, comprised of the first four motivations, personal motivations, of the next two, and financial motivations.
The third group of explanatory variables are external influencing factors in the decision to become mobile. Again, the survey asked respondents to score 8 external influencing factors on a scale from 1 to 5. These external influencing factors are:
1. immigration regulations (e.g. immigration law, labor permission law, law of residence permission) 2. pension and social care provisions in the destination country 3. obtaining funding for own research 4. potential loss of contacts with the respondent's professional network at the location where he or she previously worked 5. work permission for partner (and other family members) 6. availability of adequate schools for children 7. quality and cost of accommodation 8. language
The external influencing factors were also regrouped into a few composite factors: regulatory factors, which include factors 1 and 2, and personal factors, including factors 5, 6 and 7. The remaining influencing factors are included individually. Tables V, VI and VII compare the personal characteristics, motivations and external influencing factors of researchers from the four mobility groups: researchers with a degree from their birth country who move within Europe (EU0-EU2) and who move to North America (EU0-NA), and researchers with a degree from another European country who move within Europe (EU1-EU2) and to North America (EU1-NA). Ttests are done comparing the degree mobility groups (EU0 versus EU1) and comparing intra-EU mobility to NA-mobility within degree mobility groups.
In the total sample, 73% of respondents are male, 80% are married and 64% have children, and the average respondent is a little over 44 years old. Researchers with a EU-degree are significantly younger and less likely to currently be working for an academic employer. This indicates that intra-EU degree mobility is a recent phenomenon, and perhaps that non-academic employers are especially interested in PhD holders with intra-EU mobility experience. Compared to researchers with a birth country degree who are intra-EU mobile, researchers who are mobile to North America are significantly older as well as more likely to be working for an academic employer. This may indicate that it is more difficult to move to North America outside the academic sector than it is to move within the EU.
Comparing the motivations between EU-and North America-mobile groups reveals that researchers mobile to North America have significantly higher career motivations, regardless of where they obtained their PhD. Researchers with an EU-PhD, however, are more likely to be motived by financial reasons, regardless of their destination. The other motivations are not significantly different across groups.
For the external influencing factors, researchers who have been mobile for their degree attach a little more importance to regulatory factors, but somewhat less importance to language, indicating that intra-EU degree mobility lowers the perceived language barriers within Europe somewhat. Researchers mobile from their birth country to North America attach more importance to personal factors and language (although neither of the factors is deemed to be important, as all scores remain below 3). We find the same language difference for researchers mobile from another EU country to North Americawhich suggests that the fact that English is the native language makes language less of a barrier for moving to North America compared to moving within Europe. Finally, researchers who obtained their PhD in another EU country and move to North America are more likely to attach importance to obtaining funding for their own research compared to their peers who remain mobile within the EU. This could either suggest that funding is more abundant and/or more accessible in North America, or that students who obtain their PhD in another EU country build up specific knowledge of the funding system in that country or at the European level, and do not wish to renege on that expertise. Note:* t-tests done comparing intra-EU and NA mobility within degree mobility groups; ° t-tests done comparing EU0 degree to EU1 degree Note:* t-tests done comparing intra-EU and NA mobility within degree mobility groups; ° t-tests done comparing EU0 degree to EU1 degree
Regression analysis
To see which descriptive differences hold up while all factors are controlled for simultaneously, we run three logit regressions for the probability of being mobile to North America instead of within the EU. In the first model, we include the personal characteristics, motivations and external influencing factors. In the second model, we add a number of interaction terms with and EU-degree dummy and the motivations and influencing factors. Finally, in the third model, we add a number of interaction terms between the researchers birth region dummies and the EU-degree dummy, to check whether degree mobility alters later mobility decisions in a different way depending on the researcher's nationality 6 . All regressions also control for researchers' field, cohort and birth region. Table VIII presents the results.
Career motivations are significantly higher among researchers who are mobile to North America. This could imply that the most motivated researchers are more likely to move to North America, which would be bad news for Europe. Further research into why intra-EU mobile researchers are less career motivated and what the implications are for the impacts of this mobility is needed to address this issue further.
As observed in the descriptive statistics, researchers who obtained their degree elsewhere in the EU are more likely to remain mobile within the EU (column 1). For EU policymakers, this suggests that one way to stimulate intra-EU researcher mobility is through stimulating PhD student mobility. However, the effect of the degree mobility dummy disappears as soon as interactions with motivations and external influencing factors are introduced (columns 2 & 3), which means that the differences in mobility choices can be explain by differences in degree-mobile researchers' motivations and perception of external influencing factors.
Researchers who indicate concern with research funding are less likely to go to North America, which could imply that researchers become embedded in national or European funding systems early in their careers and are hesitant about their ability to successfully obtain funding in North America. However, researchers with a EU degree who are concerned with research funding are more likely to move to North America, as indicated by the interaction effect in the second model (column 2). This could indicate that researchers who are mobile as students have a more flexible perception of funding systems and are less likely to perceive funding as an inhibiting factor for mobility. By contrast, researchers with an EU degree who are concerned with the potential loss of contacts after moving are less likely to move to North America. Arguably these researchers put more effort into building a network within Europe as mobile students, and are more reluctant to lose these contacts if they move outside of Europe.
Researchers who attach more importance to personal influencing factors (which includes factors such as the ability to obtain a work visa for a spouse, availability of good schools for children, quality and cost of accommodation, etc.) and to language are more likely to be mobile to North America. This suggests that it is easier for a researcher to move a family to North America than within Europe, which is something EU policy makers could, and should, address.
Finally, researchers from Mediterranean countries and from Central and Eastern Europe are less likely to move to North America compared to Europeans from Western Europe. This may be attributable to larger cultural differences between these countries and North America. A similar argument could be made to explain why researchers from the Anglo-Saxon countries (the U.K. and Ireland) are more likely to be mobile to North America. For researchers from Central and Eastern Europe, however, cultural differences are only part of the story: researchers who are born in this region but obtain their PhD elsewhere in Europe are more likely to be mobile to North America. This indicates that in some cases, intra-EU degree mobility is used as a 'stepping stone' for follow-up mobility to North America. Arguably the quality differences for researchers who obtain their PhD in this region are too large to make mobility to North America feasible.
Conclusion
Using a sample of 998 European-born researchers who obtained their PhD in Europe, we study the differences in personal characteristics, motivations and perceived external influencing factors between researchers who are internationally mobile within Europe or internationally mobile to North America. We find that career motivations are more strongly related to mobility to North America, which suggests that Europe is indeed losing its most motivated (and best?) researchers to the United States. However, researchers with previous mobility experience as students within Europe are more likely to remain internationally mobile within Europe, due to their different perception of external influencing factors. Personal influencing factors, which includes things like obtaining a work permission for a spouse, availability of adequate schools for children and the quality and cost of accommodation, are linked to mobility to North America, suggesting that it is easier for researchers to move a family to North America than within Europe . 
